1. Introduction
===============

Chorea is an abnormal involuntary movement disorder characterized by brief, abrupt, irregular movements. Various conditions such as neurodegenerative diseases, cerebrovascular disease, immunological diseases, neoplastic diseases, infectious diseases, and metabolic diseases are known as secondary causes of chorea.^\[[@R1],[@R2]\]^ Nonketotic hyperglycemic (NKH) chorea is mainly seen in elderly patients, especially females from East Asian origin.^\[[@R3],[@R4]\]^ The general treatment measures include improving control of blood glucose and the use of neuroleptic drugs. We report a unique case of chorea secondary to nonketotic hyperglycemia with negative imaging changes.

2. Case
=======

An 84-year-old woman came to our attention for acute involuntary movements before a week. She began bilateral limb involuntary, dance-like activities, also accompanied by abnormal facial and tongue muscle activities. These activities occurred while awake, and disappeared during sleep. She had a history of type 2 diabetes mellitus (DM) for more than 30 years with poor glycemic control. Neurological examination found that patient has a clear verbal ability, sanity, present involuntary dance-like movements of limbs, facial, jaw, and tongue. She had normal muscle strength and mild hypotonia. Other physical examination found no abnormalities. A computed tomography (CT) scan of the head (Fig. [1](#F1){ref-type="fig"}A) showed no abnormal findings taken in the emergency department. Laboratory tests showed that random blood sugar was 669 mg/dL, urine sugar (4+), and urine ketone (−). Glycated hemoglobin was 14%. The patient\'s subsequent thyroid function tests, autoantibodies, liver and kidney function tests, anti-neutrophilic cytoplasmic antibodies, ceruloplasmin, vitamins D and B12, and folic acid found no abnormal findings. The brain 1.5 T magnetic resonance imaging (MRI) (Fig. [1](#F1){ref-type="fig"}B--C) showed no abnormalities in the basal ganglia. She was diagnosed with chorea associated with NKH. The treatments included improving blood glucose with insulin and symptomatic treatment of chorea with tiapride 100 mg 3 times a day and clonazepam 1 mg every night. On the fourth day of admission, patient\'s involuntary movements improved obviously. Blood sugar levels become normalized after a week. After 10 days, her dance-like symptoms disappeared completely. She tapered off tiapride and clonazepam within 3 months and continued to control blood sugar with premixed insulin after discharge. In 1 year of follow-up, involuntary movements did not arise again, and the patient refused to have a follow-up brain MRI or CT scans.

![A, A brain computed tomography (CT) scan. B, T1-weighted imaging. C, T2-weighted imaging.](medi-96-e8602-g001){#F1}

3. Discussion
=============

Typical patient with NKH chorea show triad: nonketotic hyperglycemia, hemichorea, and basal ganglia in MRI T1 showed high signal or high density in CT scan.^\[[@R5]\]^ This is an interesting case because of its negative imaging and bilateral chorea, which may contribute to a better understanding of this disease.

NKH chorea is a rare clinical syndrome, first reported by Bedwell in 1960.^\[[@R6]\]^ Oh et al found that, male to female ratio was 1: 1.76, the average age was 71.1 years, and 48 patients (91%) of Asians, through reviewing 53 cases reported in the MEDLINE database from 1985 to 2001. This revealed that the disease commonly occurs in elderly Asian women with poor control of DM more.^\[[@R3]\]^ Recently, case series about patients of other ethnic background have been reported.^\[[@R7]\]^ The differences between racial and sex may be related to genetic factors and estrogen. The decline of estrogen concentration in postmenopausal women results in nigrostriatal dopamine system receptors become hypersensitive, so that striatal dopamine system function is relatively enhanced.

Most patients with chorea associated with NKH present acute or subacute onset of limb involuntary activities (more common in unilateral), sometimes involuntary movements also appear in the facial muscle, jaw, and tongue, accompanied by severe increase in blood glucose and negative ketones in urine. There are characteristic radiographic manifestations under normal circumstances: the contralateral striatum in MRI T1-weighted show high signal changes and equal or low signal in MRI T2-weighted, mostly high-density changes in head CT.^\[[@R8],[@R9]\]^ With the improvement of the condition, the image changes can weaken or disappear. In addition, as reported above, there are very few patients with a negative performance in MRI or CT scan. Most patients with this condition have a good prognosis. The control of blood glucose is the most important treatment, and the involuntary movements in some patients can be relieved with the decline in blood glucose level. Dopamine receptor antagonists (haloperidol, risperidone, etc) can be used to control chorea, if necessary plus clonazepam.

At present, the specific mechanism of the NKH chorea remains unclear. The possible mechanisms may be, when hyperglycemia, brain cell metabolism gradually transformed into anaerobic metabolism because of decreased regional cerebral blood flow and glucose metabolism failure. Then gamma-aminobutyric acid (GABA) becomes the main source of energy for brain cells. Acetoacetate in ketosis patients can be used to synthesize GABA. GABA in patients with nonketotic hyperglycemia is rapidly depleted due to lack of acetoacetate, so the normal activities of the basal ganglia are damaged.^\[[@R3],[@R10],[@R11]\]^ Since patients with NKH are easy to suffer from chorea.

To date, only few cases with negative imaging have been reported by other researchers.^\[[@R7],[@R12]\]^ Based on the current reported cases and our case, we argue that, the syndrome can be divided into 2 types: patients with diabetes, high blood glucose, negative ketone, unilateral or bilateral chorea, and typical radiographic changes in MRI or CT scan of the head, are the most common type and patients with diabetes, high blood sugar, negative ketones, unilateral or bilateral chorea, and negative imaging changes, are relatively uncommon type. In conclusion, we wish to highlight that NKH chorea with normal imaging can represent a subtype, although infrequent.

Abbreviations: CT = computed tomography, DM = diabetes mellitus, GABA = gamma-aminobutyric acid, NKH = nonketotic hyperglycemic.
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